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While extensive forwardand inn s 11‘("]““]1‘[',('”(’11.\112|\'(~1)(‘(‘]1{()('115(‘(] 011 1110110~
staticradarbackscatterandbistatic power 11117115, 1 (111 advances minterferometric
remote sensing wtilizing, electromagnetic phase information necessitate the development of
mathematical 1)0@e1 s andcompbutational algor U sfor interferometricdatainterpreta-
tions and especially forinterferGmetrie ii117(Isiol) probleins. We develop a unifi ed eleetro
magnetic wave 1o del to determine nmltipolarization mterferGnetrie sipnatures topether
with monostatic and bistatic seattering characteristies of peophysical MCdia, The approach
isto deseribe heterog ceons gcophy sicalmedia W ithastrat ificd multilayered configuration.
Veetor wave cquationsare derived from Maxwell” g copationg for the layeredmedia. Int epy al
cquations are cast from the wave cquationgtiosolve for clecta mmg’,n('ti('ﬁ(']ds1111(](',1‘1]1('(115
torted Born approximation subjeet to boundary conditions at medinm interfaces. Dy radic
Green’s functions are used to acconnt for nmultiple wave bounda vy interactions including,
multiple transmissions, refractions, reflections, imd di flerentinl phase and attenvation of Gr-
dinary andextraordinary waves propagating downward and UPWar d in anisotropic layvered
maedia,

Interferometric radar moasurements are rcalized by transynttin g clectromagnetic
waves Lo a target od area and recording scatt ered Weves with two differenti ceciver s, o1
by repeating monostatic mCa surements twice OV (1 the sane area with asimaa displace
ment of the raden hoween the v vo overpa sses. Inthe theory, W ¢ derive correlations of
scaittered fields for ing polarization combinations inthe hnear basis al two different obser-
vation points above the Jay 'Cred media with specty al densitics deseribing the scatterers, For
the first observation point taken at the incident or transiitted field location {1ie theory is
aunificd treatmentof: (a) monostatic scattering by taking ensciphle averagesforscat 1 '1( (1
ficld correlations at the first obscervation point . (1) istaticscattering by enser 111)1¢° aver-
agesatthe s ong point, and (7)) interferometiic seattering by cross- chsemble averages af
the  two  points.  Foraselofrepeatedoverpasses, ashnilar methodology is applicd hut
with incidentWraves transmitted from two di flarent Joe ation s Multifold integrations for
polarimetric backscattering, polarinietyie bistatic, andpolarimet 1 icinterferometyie scatter
ing cocficients are carvied out over spaitial and spectral dormains with the complex residue
theorem for diflerent chiaracteristic wave types in anisotropic modia. The theory intrinsi
cally accounts for the interferometric phase, radarresolution (“¢11, bascline decorrelation,
1'()\znti(md"('0”"‘];1l,i(m,])()];n’i'/,mi(m GiN'(Jsily anddepolarization eflcets, andcharacteristicg
of pcophysical media. We also fornmmlate a pener alized correlation t ensor M| which ¢ha
acterizes all monostatic, bhistatic, polarimetric, and interferGmetrie scatterin g propertics
mcluding mformation for diflerential polarimetry. T s tensor contamis 16 ten sor elements:
cach hia s 16 polarization combinations totaled to 256 cormplex clements in M carrying, a
L gcamonnt ors mformationaboutthe 111101 otelysensedmedia,



